Hypothesis-based weight-of-evidence evaluation of the neurodevelopmental effects of chlorpyrifos.
We used a hypothesis-based weight-of-evidence (HBWoE) approach to analyze the evidence regarding the hypothesis that chlorpyrifos can cause neurodevelopmental effects below the threshold for inhibition of acetylcholinesterase activity in the nervous system, which is an established mode of action for chlorpyrifos neurotoxicity. The epidemiology data do not consistently demonstrate associations between chlorpyrifos exposure and neurodevelopmental toxicity, and the animal toxicity data do not provide clear evidence that neurodevelopmental effects occur at doses below the threshold for acetylcholinesterase inhibition. The alternative mechanisms proposed to underlie potential neurodevelopmental effects in humans have been observed in the absence of acetylcholinesterase inhibition in a few in vitro studies but not in the developing brain in vivo. We provide perspective on the HBWoE approach compared with frameworks developed by the United States Environmental Protection Agency and the European Center for Ecotoxicology and Toxicology of Chemicals. We suggest that our HBWoE approach offers advantages over these frameworks in providing a better perspective on how to integrate all of the relevant data and how to use each line of evidence to inform the integration of other kinds of data or compare alternative hypotheses. Based on an HBWoE analysis, we conclude that a causal association between chlorpyrifos exposure and neurodevelopmental effects in the absence of acetylcholinesterase inhibition in the brain is not plausible in humans, and the few positive associations observed in epidemiology studies are most likely attributable to alternative explanations.